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PRESERVATION AND RESTORATION OF THE VIRULENCE OF LEPTOSPIRA

L. S. Novikova, Cand of Vet Sci,
Central Sci Res Lab of Fu:bea.riné Ariimals
Min of Foreign Trade, USSR

The preservation and regtoration of the virulence of microbes and viruses
is of great practical importance in immunology, epizootology, and epidemiology.

Virulence is not a stable property and many types of microbes quickly lose
it when they are cultivated on artificial nutrient mediums, since the various
protective agents of the host which have a har.lul effect on the microbes are
not present aud the microbes lose their ability to defend themselves against
these agents.

Although there are & number of methods which are successfully employed to
reduce the virulence of microbes, it is considerably more difficult to increase
their virulence. The most widely used method involves the passage of less viru-
lent strains through susceptible animals in order to increase their ability to
protect themselves against the antibodies »f the hosts, but this does not always
achieve positive resulis. We maintain that the diffisulty in ircreasing the vir-
wlence on artificisl nutrient mediums with the aid of specific antiserums lies
in the insufficient study of the dosage of the given agent, and that for this
reason the method in questicn is not more widely used in laboratory practice.

In the process of diagmostic exemination of the serum of animals with lep-
tospirosis. by the microagglutination-lysis reaction we noted the following phe~-
nomena; in high dilutions of the serum where lysis hed not yet mede its appear-
ance and agglutination was expressed in a very weak degree, -thé leptospira evi-
denced increased activity and the number of them in the field of vision was con-

siderably higher than in the control specimens.

On the basis of this observation, we decided to test the effect of a ninimum
quantity of specific antiserum on the virulence of leptospira cultivated on an
artificiel medium.
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Three strains of leptospira were selected for the test; the Strelok strain
taken from sick horaes (serological Tvpe I), strain 148 taken from dead polar
foxes (serological Type II), and the Kondrat'yev strain taken from humans (sero-
logical Type V).

The Strelok and 148 strains were taken from animals with leptospirosis by
uyubashenko and the author in 1946, and aefter cultivation on an artificial medium
for 2 years had nearly lost their virul~nce. The Kondrat'yev strain mede at the
Tnetitute imeni Mechnikov was also weakly virulent.

These three strains were cultivated on Uhlengut medium to which a very small
amount of antiserum, not enough to {nhibit their growth, was added. The dosage
of antiserum depended on thelr activity.

Four different entiserums were used in the test; one from rablLits immunized
by strain 148, one from rabbits immunized by the Strelok strain, another from
guinea pigs immunized by the Kondrat'yev strain, and the last from horses im-
munized by & mixture of the 148 and Strelok strains.

After a series of successlve transplantations of the three strains in the
subject medium, with the add.tion of the various antiserums, their virulence was
tested by infection of susceptible test animals.

Adult silver foxes were infected by the cultures of the Strelok and 148
strains, and guinee pigs (lBO-EOO_grams) by the Kondrat'yev strain.

As a control, animals were infected by these same strains which had not
been treated by the antiserums and by.the same cultures which had undergone pas-
sage through animals.

The test results were aa follows:

1. The tontrol Strelok and 148 strains which had not been treated by the
antiserume did not cause disease in the six silver foxes they were used to in-
fect, and the Kondrat'yev strain also exhibited weak virulemce. Of two infected
guinea pigs, one became sick and died on the ihth day.

2. The 148 strain which underwent passage through & silver fox and a ferret
also exhibited weak virulence. Of two foxes infected, onme vecame sick and died
on the 17th day.

3. The strains treated with dissimiliar antiserums such =s the Strelok
strain (serological Type I), treated with 148 antiserum {serological Type II),
or vice versa were found nonvirulent. Three foxes infected with the cultures
did not develop the dlsease.

The Kondrat'yev strain (serological Type V), treated with the 1k8 antiserum
jnereased in virulence. Two guinea pigs vhich were infected, developed the dis-
ease and died, one on the 6th and the other on the 9th day.

4. The strains treated by an antiserum produced as a result of the immuni-
zation of a horse by a mixture of strain 148 and the Strelok strain showed an
increase of virulence., Three silver foxes infected by the Strelok strain became
sick, and two died, one on the 10th and the other on the 20th day. The third re-~
covered. Five foxes infected by stra‘n 148 all developed the disease, four dying
on the 6th or Tth day and the fifth recovering.

5. The strains treated serologically by a monotypilc antigerum also exhibited
an obvious increase in virulenmce. Five foxes infected by the Strelok and 148
strains all became sick and died on the 6th or Tth day. Two guinea pigs infected
by the Kondrat'yev strain also becaume gick and died on the 6th to 8th day.
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The dete cited shows that strains of leptospira cultivated on an Uhlengut !
medium to which specific antiserums have been added exhibit considerable in-
crease in virulence. Besides this, it must be noted that in order to increase
virulence of strains freshly taken from animals or which have undergone passage, .
only one or two transplantations on Uhlengut medium with specific antiserums
added are necessary, whereas old stralns require many transplantations. ?

At the time of this investigation it was also noted that the strains
treated by the antiserum exhibited more resistance to lysis and agglutination
than tue control strains. This increase in the resistance of the leptospira
can be attributed to the selection of a more adapted and resistant type a8 &
result of crltivation in the presence of antibodies of specific serums, in con-
sequence of which they acquire new ability to adapt themselves to unfavorable
surroundings.
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